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DFOS - introduction

DFOS – Distributed Fiber Optic Sensing
DAS – Distributed Acoustic Sensing

FBE – Frequency Band Energy
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DFOS – how the system work?

(Rayleigh, Brillouin or Raman)

(attached to 
the structure)

DFOS sensor

interrogator (data logger)

szymon.dlugosz@shmsystem.pl



DFOS - introduction

Why is it necessary to monitor the 
railway state?
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The threshold effect

K1 K2

Open track Approaching zone Rail on bridge

Differance in stiffness

Local settlement

Local inhomogenities Significant settlement in 
approaching zone due to 

threshold effect
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The biggest railway inspection project in Poland
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Hybrid measurements system

distributed fibre optic sensors DFOS 
(continuous over length)

conventional 
spot gauges
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50 m long sections

DFOS - installation

Sensing path for dynamic
measurements

Sensing paths for static
measurements

EpsilonFlat

50 m long sections

2 fibres (standard) 2 fibres (additional)
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The biggest railway inspection project in Poland

➢ strains, stress, temperatures, vibration, and shape

➢ more than 2,200 m of sensing path

➢ over 300 m of dynamic sensing path

➢ six independent optical devices + spot sensors

➢ 13 static and 3 dynamic surveys around the year
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Railway project – example results

Example results
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Distributed Acoustic Sensing (DAS)
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Distributed Acoustic Sensing and Accelerometers - comparison
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Energy based railway monitoring concept

Passing trains on 
the other track

Passing trains

walking 
along tracks

Work at connectors
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DFOS – how the system work?

Thank you!
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